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Abstract 
The way teachers teach has been to a large extent based on psychological theories that affect human behavior. For instruction 
to be effective, it must be adjusted to reflect research-based practices regarding how students receive and process new 
information. Several studies show a direct connection between the biology of the human brain and teaching and learning 
(Madrazo & Motz, 2005). The knowledge about brain function and its effects on learning have the potential to revolutionize 
teaching and learning. Brain-based learning has resulted from educators and researchers applying the findings of brain research to 
guide teaching practice. This requires instructors to understand how the brain works and how to design instruction with that 
information in mind (Stevens & Goldberg, 2001). To be able to do so, it is essential that teachers have the knowledge about the 
basics of brain based learning and what do they feel about it. It is apparent from the review of related literature that few studies 
have been conducted on brain based learning and moreover, no study has been conducted on awareness of brain based learning in 
India. The purpose of this study was to determine the level of awareness measured as knowledge, beliefs, and classroom practices 
about brain-based learning among school teachers of Greater Mumbai region, India. Several demographic factors like, gender, 
faculty of teaching, teaching experience in years, and educational qualification of teachers will be the basis for comparison. The 
results describe the mean and comparisons of the mean on several demographic factors. 
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1.  Introduction 
 
1.1. Learning 
 
Learning as a psychological concept is understood as the modification of behaviour due to environmental 
influences. Behaviour modification is an important aspect of schooling years. Observable change in behaviour is 
given importance as this indicates the working or culmination of the information processing mechanism, however, 
modeling i.e. observation of others also support behaviour. Over the years, understanding of behaviour has moved 
from being biopsychological to being biopsychosocial in context (Peterson, 1997; Plotnik & Mollenauer, 1978). In 
either case the role of biological mechanism in understanding and modifying behaviour remains inevitable. Thus the 
effect of the nervous system as a biological mechanism in influencing behaviour is undisputed. To an extent that 
biology influences the relative ease or difficulty with which associations that support learning are formed. Further, 
learning is now considered a form of neural plasticity that changes behaviour by remodelling neural connections 
(Plotnik & Mollenauer, 1978). According to Greenfield (1995), learning is a critical function of neurons. 
  
This brings us to another well discussed debate of all times in psychology that of ‘nature versus nurture’. The 
extent to which heredity and environment affect behaviour is now understood as being inextricably interdependent. 
An individual is predisposed to traits by heredity which then needs a suitable environment to flourish. (Howard, 
2000; Plotnik & Mollenauer, 1978). This highlights the view that teaching strategies adopted to generate a learning 
environment that is conducive need to be carefully chosen. 
 
The way teachers teach has been to a large extent based on psychological theories that affect human behaviour. 
For instruction to be effective, it must be adjusted to reflect research-based practices regarding how students receive 
and process new information. This information processing mechanism is crucial to learning. Several studies show a 
direct connection between the biology of the human brain and teaching and learning (Madrazo & Motz, 2005).  
 
1.2. Brain Based Learning 
 
Recent innovations in science have allowed an unprecedented look into the way the brain works. The knowledge 
about brain function and its effects on learning have the potential to revolutionize teaching and learning. Brain 
research has provided new knowledge about the many ways that humans learn.  
 
Bryck & Fisher (2012) in their article on practical applications of neural plasticity indicate that brain 
development is far from complete in early childhood and that brain continues to develop even in adult life. Though 
brain development is genetically programmed, environmental input and experiences help in strengthening of 
relevant synaptic connections in the brain. They highlight the role of intervention programs to promote neural 
plasticity in clinical as well as academic fields including speech discrimination, language comprehension and use of 
physical exercise to improve cognition. Rerouting neural circuitry to help individuals learn new methods of handling 
old problems is also cited. 
 
Medical imaging shows that there are physiological changes in the brain when learning takes place. In the past 
two decades, researchers have acquired so much information about how the brain learns that a new academic 
discipline called educational neuroscience or mind, brain, and education science, has been born. This field explores 
how research findings from neuroscience, education, and psychology can inform our understandings about teaching 
and learning, and whether they have implications for educational practice. This interdisciplinary approach ensures 
that recommendations for teaching practices have a foundation in solid scientific research (Sousa, 2011). Brain-
based learning--is a learning approach that is aligned with how the brain naturally learns best. “Brain-based learning 
is a way of thinking about the learning process. It is a set of principles; and a base of knowledge and skills upon 
which we can make better decisions about the learning process” (Jensen, 1995, p. xiv). Brain-based learning has 
resulted from educators and researchers applying the findings of brain research to guide teaching practice.  
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1.3. Overview of researches on brain based learning 
 
Literature on brain based learning derives its genesis from studies in neurosciences. However, for the purpose of 
present work, researches related to education field are considered. Few of the researches that support the 
development of brain based learning in the field of education are discussed. 
  
Bonnema (2009) worked on a project to provide teachers with pertinent research findings concerning how the 
brain learns best, and to illustrate what instructional strategies are appropriate and why they are appropriate in the 
classroom. All participant teachers indicated that the presentation added to their knowledge of brain-based learning; 
the majority referencing the sections on the interrelatedness of memory processes, and the power of emotion as a 
research-based learning strategy.  
 
Bowersock (2009) showed how the work of Montessori and Jensen can be adapted to deal with the specific 
problems that some non-native learners of English experience. Though no empirical testing was done to check for 
significant effects, but the researcher felt that modifications and suggestions given, demonstrated that Jensen’s 
brain-based learning approach can greatly facilitate adult ESL learning.  
 
Klinek (2009) examined the beliefs, knowledge, and practices of college of education faculty in the Pennsylvania 
State System of Higher Education, in relationship to brain-based learning and how their knowledge affects their 
beliefs and practices in their own classrooms. The results indicated a relationship between knowledge and beliefs 
and knowledge and practices. Lack of knowledge about brain based learning and brain gym was indicated in this 
study. Because they lack knowledge, many faculty members may be resistant to implement brain-based learning or 
Brain Gym strategies in their classroom.  
 
Duman (2010) investigated the effects of Brain-based learning (BBL) on the academic achievement of students 
with different learning styles from Mugla University. A pre-test-post-test experimental design was used. The 
findings of the study revealed that the BBL approach used in the experimental group was more effective in incre-
asing student achievement than the traditional approach used in the control group.  
 
Jack (2010) determined whether teachers’ perceptions of using brain-based strategies were consistent with the 
strategies they use in the classroom. The study, founded upon Caine & Caine’s 12 brain/mind principles, was 
conducted in a high school (grades 9-12) in southwest Idaho. The quantitative analysis suggested there was no 
relationship between teachers’ perceptions of using brain-based teaching strategies with the strategies that they 
demonstrated in the classroom. 
 
Saleh (2011) measured the effectiveness of the BBTA (brain-based teaching approach) in dealing with issues 
related to the learning motivation towards the subject of physics amongst secondary school students in Malaysia. 
The findings of this study showed that the BBTA module was an effective teaching approach in dealing with the 
issue aforementioned. It was found that students who followed the BBTA module possessed a better physics 
learning motivation compared to students who received CTM (conventional teaching method). 
 
National Curricular Framework is the initial stage for implementing the research evidences to take the shape of 
action plans and strategies at policy level in India. It is the frame of reference for all educational initiatives in the 
country. The National Curricular Framework for Teacher Education (NCFTE) 2010 has its premise on the 
contemporary social, political and systemic context and concerns at the national level. While exploring the elements 
of brain-based education in NCFTE-2010, Nisha (2012) concluded that the framework shows presence of brain 
based elements in its various curricular and conceptual components and highlighted the brain based foundation of 
the NCFTE 2010.  
 
As gleaned from the review of related literature, it is apparent that few studies have been conducted on brain 
based learning and moreover, no study has been conducted on awareness of brain based learning in India. Teachers 
do use teaching strategies related to brain based learning but may not be aware of the same. There is an upsurge in 
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integrating the results of neuroscience studies in the field of education. Indeed, many educationists believe that brain 
researches on teaching-learning studies can enable educators in multiple ways.  
 
1.4. Role of Teachers 
 
Everyday in the classroom, the teacher encounters ‘whole’ individuals and intuitively are aware of the several 
domains that are essential for the development of a wholesome personality. It becomes imperative for the teacher to 
look for ways of teaching that are justified on these grounds (Caine & Caine, 2011). The role of teacher in the 
context of changing times has changed. According to Basant Bahadur Singh (2004), teacher is expected to play the 
role of agent of social change and modernization. He will have to be a good communicator, efficient organizer of 
learning situations and democratic group leader. Teachers should be encouraged to develop knowledge of strategies 
that are supported by actual research, so that research-based practices can become the basis for classroom instruction 
(Peace, Mayo, & Watkins, 2000). Teachers are in a unique position to bring about a paradigm shift that recognizes 
brain-based teaching methods as effective educational practices. This requires instructors to understand how the 
brain works and how to design instruction with that information in mind (Stevens & Goldberg, 2001). Since teachers 
are the implementers of any teaching strategy, it is of paramount importance to first assess their baseline knowledge 
about the same. The present study seeks to do the same. 
 
2.  Aims of the study 
 
The main aim was to study the awareness about knowledge, beliefs and practices of brain based learning of 
school teachers on the basis of certain demographic variables. 
 
Objectives included comparisons about knowledge, beliefs and practices of brain based learning of school 
teachers on the basis of 
 
x gender i.e. male and female teachers;  
x subjects taught i.e. has the teacher been teaching arts subjects like history, geography, languages or science 
subjects like mathematic, sciences;  
x years of teaching experience;  
x educational degree i.e. is the teacher an undergraduate, graduate or post graduate. 
3.  Design of the study 
  
Descriptive survey method was used to collect data. 350 school teachers teaching in English medium SSC (State 
Board) board schools in Greater Mumbai region, India, participated in the study. The tool was administered to 
teachers teaching in schools in the Greater Mumbai region. The objective of the study was explained to the teachers 
in brief and then the tool was administered. Table 1 shows the description of sample. 
 
Table 1. Description of Sample 
Groups Frequency 
Gender 
Male 52 
Female 298 
Faculty 
Arts 222 
Science 128 
Years of  
Teaching 
0-5 Yrs 92 
6-10 Yrs 65 
More than 10 Yrs 193 
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Educational  
Degree 
Under Graduate 49 
Graduate 190 
Post Graduate 111 
 
 
3.1. Tools Used 
 
Brain Based Learning Survey Questionnaire (BBLSQ) by Klinek (2009) was used for the study. The tool was 
modified to include items only on knowledge, belief and practice about brain based learning. It included 10 items for 
the knowledge and belief components each and 9 items for the practice component. The composite tool of 29 items 
showed a Cronbachs alpha reliability coefficient of 0.76, while the knowledge factor had a reliability coefficient of 
0.61, belief factor of 0.62 and practice factor of 0.59. Items in the tool were scored on a range of 1-5 and scores were 
reversed for negative items as per the original tool. 
 
4.  Analysis & Results 
 
The scale scores computed were such that higher scores indicated more knowledge, more agreement with the 
stated belief or more use of stated practice. The results of the analysis are presented as descriptive analysis for each 
scale followed by comparison among the groups. The interpretation of the analysis is included after the description 
of analysis for each scale. 
 
4.1. Descriptive analysis of knowledge scale of brain based learning 
 
Table 2 gives the descriptive statistics of knowledge scale of brain based learning 
 
Table 2. Descriptive Statistics of Knowledge Scale of Brain Based Learning 
No. Item Mean SD 
1 I have sufficient understanding of how the brain learns. 
3.76 .710 
2 I am comfortable with the use of various learning strategies as part of my classroom teaching. 4.09 
.646 
3 I am knowledgeable about the use of providing frequent, non-judgmental feedback as a useful tool. 3.81 .679 
4 I feel the need to be more adequately trained in the area of how the brain learns best. 2.01 .759 
5 When evaluating students, I evaluate in a way that accounts for the fact that students learn differently. 4.15 .731 
6 I pre-expose my students to content & context of a topic at least one week before introducing it. 2.93 1.02 
7 I have attended worthwhile workshops or conferences which dealt with the topic of a certain type of learning strategy. 2.95 .915 
8 I have sought the advice of colleagues concerning the implementation of a certain type of learning strategy. 3.39 .997 
9 I support the use of real-life, immersion-style multi-path learning over traditional learning in my classroom. 3.76 .946 
10 Our school has encouraged workshops, conferences, or in-service training on the topic of the newest strategies in classroom teaching. 3.73 1.09 
Total 
Scale  34.57 4.07 
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N= 350, Range of item=1-5 
 
The participants’ scores reflect an above average amount of knowledge in the area of brain-based learning. 
Knowledge questions have a possible score ranging from 10 – 50. The total sample had a mean score of 34.57 on 
knowledge of indicators of brain-based learning, which means the teachers participating in the study had an above 
average level of knowledge of brain-based learning.  
 
4.2. Descriptive analysis of belief scale of brain based learning 
 
Table 3 gives the descriptive statistics of belief scale of brain based learning 
 
Table 3. Descriptive Statistics of Belief Scale of Brain Based Learning 
No. Item Mean SD 
1 Different learning approaches are a waste of time in a classroom setting. 4.02 .924 
2 The purpose in my classroom is to create a supportive, challenging, and complex environment where questions are encouraged. 4.25 .668 
3 I view how students will learn best, more important than, what should I teach.  4.09 .791 
4 I feel that how one learns, plays an important role in classroom learning.  4.18 .659 
5 I would be more willing to initiate various learning strategies if there were more time to do so. 4.30 .676 
6 Brain-based learning is a fad in education which will pass as many other so-called “reforms” have done. 3.11 1.014 
7 I believe I already do brain-based learning in my classroom. 3.64 .719 
8 I would be more willing to initiate brain-based learning if I knew more about it. 3.97 .641 
9 Brain-based learning is a very positive way to learn. 4.02 .653 
10 I feel all teachers should know how to implement brain-based learning. 4.08 .720 
Total 
Scale  39.65 3.59 
 
N= 350, Range of item=1-5 
 
The participants’ scores reflect good amount of belief in the area of brain-based learning. Belief questions have a 
possible score ranging from 10 – 50. The total sample had a mean score of 39.65 on belief of indicators of brain-
based learning, which means the teachers participating in the study had a good level of belief of brain-based 
learning.  
 
 
 
 
 
 
 
 
4.3. Descriptive analysis of practice scale of brain based learning 
 
Table 4 gives the descriptive statistics of practice scale of brain based learning 
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Table 4. Descriptive Statistics of Practice Scale of Brain Based Learning 
No. Item Mean SD 
1 It is not important to practice various learning strategies in my classroom. 3.65 1.13 
2 I should teach all my students the meaning and purpose of various styles of learning. 3.89 .760 
3 I have been successful; therefore I will not change my teaching strategy.  3.56 .933 
4 I am willing to change my teaching style. 3.72 .978 
5 
I utilize some form of brain-based learning strategy (e.g. 
students: drawings, charts, lists, dialogues, actions, 
demonstrations, debates, or mind-maps) on a weekly basis. 
3.64 .910 
6 I use new and updated information in all my education classes. 4.00 .828 
7 It is important to demonstrate and show teachers new ways of teaching. 4.34 .794 
8 I use the newest technology in my classroom. 3.23 .960 
9 I currently attend educational conferences and workshops about the latest trends in education. 2.98 1.06 
Total 
Scale  33.0 4.04 
 
N= 350, Range of item=1-5 
 
The participants’ scores reflect above average amount of practice in the area of brain-based learning. Practice 
questions have a possible score ranging from 09 – 45. The total sample had a mean score of 33.0 on practice of 
indicators of brain-based learning, which means the teachers participating in the study had an above average level of 
practice of brain-based learning.  
 
4.4. Correlation between knowledge, belief and practice scales of brain based learning 
 
A significant, positive, direct and substantial relationship between knowledge and practice scales (r=0.479, 
p=0.00) was obtained. A significant, positive, direct but weak relationship between belief scale and knowledge 
(r=0.266, p=0.00) as well as with practice scale (r=0.319, p=0.00) was obtained.  
 
4.5. Comparison between groups 
 
Gender: No significant difference for the scores on knowledge, belief and practice scales of brain based learning 
was obtained on the basis of gender. This shows that both male and female teachers have similar knowledge, belief 
and practice of brain based learning. 
 
Subjects taught: No significant difference for the scores on knowledge and belief scales of brain based learning 
was obtained on the basis of subjects taught. This shows that teachers who teach arts and science subjects have 
similar knowledge and belief of brain based learning.  
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A significant difference for the scores on practice scale of brain based learning (t=3.18, p=0.00) was obtained. 
Mean scores indicated that teachers teaching science subject (M=33.89) practice brain based learning in their 
classrooms more than teachers teaching arts subject (M=32.48). 
 
Years of teaching experience: No significant difference for the scores on knowledge, belief and practice scales of 
brain based learning was obtained on the years of teaching experience of teachers. This shows that teachers with 
different years of teaching experience have similar knowledge, belief and practice of brain based learning. 
 
Educational Degree: No significant difference for the scores on knowledge and belief scales of brain based 
learning was obtained on the basis of educational degree. This shows that teachers who were undergraduates, 
graduates or postgraduates have similar knowledge and belief of brain based learning.  
 
A significant difference for the scores on practice scale of brain based learning (F=4.43, p=0.01) was obtained. 
Subsequent t-tests showed a significant difference between scores of teachers with postgraduate degree; and 
graduate degree (t=1.97, p=0.05) as well as teachers with undergraduate   degree (t=2.86, p=0.00) on the practice 
scale. Mean scores indicated that teachers with postgraduate degree (M=33.78) practice brain based learning in their 
classrooms more than teachers with graduate (M=32.85) or undergraduate degree (M=31.79). 
 
5. Conclusions & Discussion 
 
The following section discusses the conclusions drawn from the study and the discussion of the possible reasons 
for the obtained results for each scale and the various demographic variables: 
 
Teachers in the study showed above average amount of knowledge in the area of brain-based learning. Item 5 in 
table 2 has a maximum mean value of 4.15, indicating that most teachers feel they evaluate their students keeping 
in mind their individual differences. Item 4 in table 2 has the least mean of 2.01, indicating the teachers have 
sufficient knowledge of how the brain learns best. This could be possible as the teachers may be aware of certain 
new strategies of teaching through the internet for instance, but they may not be aware of the various strategies 
under brain based learning or are not aware of its principles. 
 
The participants’ scores reflect good amount of belief in the area of brain-based learning. Item 5 in table 3 has a 
remarkably high mean of 4.3, indicating teachers strongly believe about using new strategies in class, provided 
sufficient time is available.  Item 3 in table 5 has a high mean of 4.25, indicating that most teachers have a strong 
belief about the purpose of creating the desired classroom environment. While item 6 in table 3 has a minimum 
mean of 3.11, indicating that teachers do consider ‘brain based learning’ as another fad in education. Teachers may 
believe in different learning approaches but they may lack complete knowledge about brain based learning. 
Therefore their belief about brain based learning though good is unsettled. 
 
Participant teachers showed above average amount of practice in the area of brain-based learning. Item 7 in table 
4 has the highest mean value of 4.34 indicating that teachers feel the need to know new ways of teaching. While 
item 9 in table 4 has the least mean value of 2.98, indicating that teachers feel the need to attend educational 
conferences. Such results show that teachers do practice brain based learning but need proper orientation towards it. 
 
A significant, positive, direct and substantial relationship between knowledge and practice scales was obtained; 
indicating that knowledge about brain based learning would help teachers practice it in their classrooms. A 
significant, positive, direct but weak relationship between belief scale and knowledge as well as with practice scale 
was obtained. This shows that inspite of having knowledge and practicing brain based learning, teachers possibly do 
not value it enough. Increase in knowledge and practice of brain based learning may improve their belief about it.  
 
The level of awareness on the scales of brain based learning did not show significant difference for most 
demographic variables. Only the teachers teaching science subjects showed more practice of brain based learning 
than teachers teaching arts subject. This is obvious as brain based learning is an offshoot of neuroscience endeavours 
and thus an inclination of teachers teaching science subjects towards its adoption will be greater. 
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Also the teachers with postgraduate degree practice brain based learning more than those with undergraduate or 
graduate degrees. The likely reason for this could be that teachers with postgraduate degrees tend to read further or 
more about teaching strategies and may also be more confident of adopting new strategies.  
 
6. Implications 
 
The study has several implications. It reveals the level of awareness about brain based learning of school 
teachers in Mumbai, India. The results show that teachers possess knowledge, believe in and do practice brain based 
learning in their classroom to a fairly good extent. Teachers seem to be open to adopting new learning strategies; 
they also implement updated information in their classes. However the teachers also indicate the need to be formally 
trained and be provided with sufficient time to gain information and implement strategies in their classroom. The 
school authorities should provide for opportunities for staff development.  
 
The results also call for the colleges of education to take note of the changing times and accordingly prepare 
future teachers. Teacher education courses should include theoretical basis of brain based learning and also provide 
scope for its implementation. This will encourage teachers to be confident with using brain based learning in their 
future classes. As desired by the teachers in this study, they would look forward to a formal training on brain based 
learning. Quality of education depends on teachers and it is imperative to base teaching strategies on research 
results. 
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